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Summary To examine the association between gallstones and cholecystectomy, we conducted a nationwide population-based cohort study
in Denmark. Patients with a discharge diagnosis of gallstones from 1977 to 1989 were identified from the Danish National Registry of Patients
and followed up for cancer occurrence until death or the end of 1993 by record linkage to the Danish Cancer Registry. Included in the cohort
were 60 176 patients, with 471 450 person–years of follow-up. Cancer risks were estimated by standardized incidence ratios (SIRs) and 95%
confidence intervals (CIs) stratified by years of follow-up and by cholecystectomy status. Among patients without cholecystectomy, the risks
at 5 or more years of follow-up were significantly elevated for cancers of liver (SIR = 2.0, CI = 1.2–3.1) and gallbladder (SIR = 2.7, CI =
1.5–4.4) and near unity for cancers of extrahepatic bile duct (SIR = 1.1), ampulla of Vater (SIR = 1.0) and pancreas (SIR = 1.1). The excess
risk of liver cancer was seen only among patients with a history of hepatic disease. Among cholecystectomy patients, the risks at 5 or more
years of follow-up declined for cancers of liver (SIR = 1.1) and extrahepatic bile duct (SIR = 0.7), but were elevated for cancers of ampulla of
Vater (SIR = 2.0, CI = 1.0–3.7) and pancreas (SIR = 1.3, CI = 1.1–1.6). These findings confirm that gallstone disease increases the risk of
gallbladder cancer, whereas cholecystectomy appears to increase the risk of cancers of ampulla of Vater and pancreas. Further research is
needed to clarify the carcinogenic risks associated with gallstones and cholecystectomy and to define the mechanisms involved.
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Table 1 Standardized incidence ratios (SIRs) and 95% confidence intervals (CIs) of cancers of liver, biliary tract, and pancreas among gallstone patients by
cholecystectomy status

Never/before After
cholecystectomy cholecystectomya Combined cohort

Number of subjects 17 715 42 461 60 176
Average age at entry 70 56 61
Average years at follow-up 6.1 9.2 8.3
Person-years 109 803 361 648 471 450

Type of cancer #OBS SIRb CI #OBS SIRb CI #OBS SIRb CI
Liver 34 1.9 1.3–2.6 48 1.2 0.9–1.7 82 1.4 1.2–1.8
Gallbladder 42 3.6 2.6–4.9 – – – 42 3.6 2.6–4.9
Extrahepatic bile duct 12 1.5 0.8–2.7 16 1.0 0.6–1.6 28 1.2 0.8–1.7
Ampulla of Vater 8 2.3 1.0–4.5 14 2.0 1.1–3.3 16 2.1 1.3–3.1
Pancreas 80 1.3 1.0–1.6 184 1.4 1.2–1.7 264 1.4 1.2–1.6

aPerson–years (2308) and cancers (7) for these patients prior to their cholecystectomy were allocated to the never/before cholecystectomy stratum. bAdjusted
for age and gender.

Table 2 Standardized incidence ratios (SIRs) and 95% confidence intervals (CIs) of cancers of liver, biliary tract, and pancreas among gallstone patients by
cholecystectomy status and years of follow-up

Years of follow-up

1–4 years 5+ years

#OBS SIRa 95% CI #OBS SIRa 95% CI

Never/before cholecystectomy

Liver 14 1.7 0.9–2.8 20 2.0 1.2–3.1
Gallbladder 26 4.6 3.0–6.7 16 2.7 1.5–4.4
Extrahepatic bile duct 7 2.0 0.8–4.1 5 1.1 0.4–2.7
Ampulla of Vater 6 3.9 1.4–8.4 2 1.0 0.1–3.6
Pancreas 45 1.6 1.2–2.2 35 1.1 0.7–1.5

After cholecystectomyb

Liver 20 1.6 1.0–2.5 28 1.1 0.7–1.5
Extrahepatic bile duct 8 1.6 0.7–3.2 8 0.7 0.3–1.4
Ampulla of Vater 4 1.9 0.5–4.8 10 2.0 1.0–3.7
Pancreas 72 1.8 1.4–2.2 112 1.3 1.1–1.6

aAdjusted for age and gender. bPerson–years for this stratum were accumulated after the cholecystectomy which might be subsequent to cohort entry.
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Table 3 Standardized incidence ratios (SIRs) of cancers of liver, biliary tract and pancreas among gallstone patients with stratification by cohort characteristics

Extrahepatic Ampulla
Liver Gallbladder bile duct of Vater Pancreas

Stratification variable #OBS SIR #OBS SIR #OBS SIR #OBS SIR #OBS SIR

Bile duct surgerya

No (PYb = 282 195) 39 1.5c NAd – 11 1.0 10 2.0 110 1.2c

Yes (PY = 79 453) 9 0.8 NA – 5 1.0 4 1.8 74 1.9c

Obesity
No (PY = 447 911) 77 1.4c 39 3.6c 28 1.2 19 1.9c 245 1.4c

Yes (PY = 23 539) 5 2.1 3 3.6 0 0.0 3 6.5c 19 2.2c

Hepatic diseasese

No (PY = 455 253) 53 1.0 40 3.5c 27 1.2 20 1.9c 252 1.4c

Yes (PY = 16 197) 29 15.0c 2 6.0 1 1.4 2 6.2 12 2.0c

Excluded autopsy
Never/before cholecystectomy 17 1.2 37 3.7c 12 1.6 4 1.2 70 1.3
After cholecystectomy 42 1.4 NA – 16 1.0 14 2.1c 168 1.4c

aCholecystectomy with accompanying bile duct surgery; excluded non-surgical patients. bPerson–years. cP < 0.05. dNot applicable. eIncluded hepatitis, cirrhosis,
haemochromatosis and alcoholism.
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